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Description

�[0001] The present invention relates to a ratchet mech-
anism as defined in the preamble of claim 1. Such a ratch-
et mechanism is known from FR-�A-�1 347 377.
�[0002] Pliers-�shaped tools generally have jaws posi-
tioned by movable plural handles. A typical pliers-�shaped
tool has two lever arms that intersect at a pivot point so
that the two ends of the arms form first and second han-
dles that an operator can separate or close. For certain
uses, it is desirable for the operator to be able to lock the
handles of a pliers-�shaped tool in a desired position,
which may be open, closed, or somewhere between
those two extremes. For example, it is desirable during
a surgical procedure for an instrument to clamp an object
with the jaws remaining in position without the user hav-
ing to apply a force to the handles. Various known locking
mechanisms are used to lock the handles of pliers-
shaped tools.
�[0003] Pliers- �shaped surgical instruments such as for-
ceps use a locking mechanism to obtain a graduated
closing of the forceps. In this manner, the jaws of the
device may be locked in a closed, open or in between
position, and a graduated closing of the forceps may be
obtained. One type of locking mechanism used with for-
ceps is a ratchet mechanism comprising a toothed mem-
ber, one end of which is connected to one end of a first
forceps handle. A longitudinal edge of the bar has a set
of angled teeth that are engageable with the end of the
second forceps handle. The end of the toothed member,
that is remote from the hinge is unattached, but the bar
is urged toward the forceps handles by a spring, causing
contact between the teeth and the second forceps han-
dle. To lock the forceps jaws in a closed position, the
operator must squeeze the handles until the end of the
second forceps handle engages the teeth of the toothed
bar at the desired position. To unlock the forceps, the
handles of the forceps are squeezed together slightly to
release the engagement between the second forceps
handle and the teeth, and the ratchet bar is lifted off the
teeth with manual pressure. This locking mechanism suf-
fers from the disadvantage that the unattached second
end of the toothed member is not contained by the second
handle such that it can move out of position so that it
does not engage and lock with the second handle. The
unattached and unconstrained second end often re-
quires the operator to use two hands to operate the in-
strument. The locking mechanism further suffers from
the disadvantage that the angled teeth can cut and nick
the operator’s hand, a particular disadvantage during a
surgical procedure where the gloves of the surgeon could
be torn and the surgeon’s hands cut.
�[0004] Another pliers- �shaped tool having a locking
mechanism is disclosed in U.S. Patent No. 5,297,538,
which describes a surgical retractor/�compressor two re-
movable, serrated locking mechanisms that are used to
lock the arms of the pliers-�shaped device in either a re-
traction or a compression mode. In this type of device,

one locking mechanism at a time is removably attached
to the surgical instrument. One locking mechanism has
serrations that are angled in one direction. The other lock-
ing mechanism has serrations that are angled in the op-
posite direction. When a locking mechanism is attached
to the surgical instrument, one end of the locking mech-
anism clips onto one handle, and the serrations in the
locking mechanism engage with one of two oppositely
angled sets of serrations that are formed on the second
handle of the instrument, thereby locking the handles in
either a retraction or a compression mode. Releasing or
unlocking the handles typically requires the user to use
both hands to hold the instrument handles and pull the
locking mechanism to release it from the serrations. To
do so, the user must apply a force transverse to that
which is normally exerted when gripping a pliers- �shaped
tool. This instrument also suffers the drawback of having
angled teeth and serrations which can scratch, cut and
nick an operator’s hands or gloves.
�[0005] Yet another locking mechanism for a pliers-
shaped tool is disclosed in U.S. Patent No. 4,896,661,
which describes a multi-�purpose orthopedic ratcheting
forceps having interchangeable tip elements and a re-
versible ratchet mechanism for controlling the tip ele-
ments or jaw portions. The ratchet mechanism of that
invention has a multi- �position pawl mechanism on a first
arm of the tool. A curved ratchet toothed member is se-
cured in a channel of the second tool arm. The toothed
member extends toward the first arm and passes through
the pawl mechanism, where a movable pawl is engage-
able with the toothed member. The operator must move
the pawl mechanism to engage and disengage the teeth
of the ratchet from the pawl. When the pawl is moved to
a first position, the arms of the forceps device pivot to
ratchet open the jaw portions. When the pawl is moved
to a second position, it allows the arms to ratchet closed
the jaws. In the third position, the pawl is disengaged
from the ratchet toothed member. Thus, the operator
must re-�position the pawl mechanism to cause both en-
gagement and disengagement of the pawl. Furthermore,
the sharp teeth of the curved ratchet member are in close
proximity with, and point toward, the hand grip of the for-
ceps device, thus posing a risk of catching or nicking the
operator’s glove or hand.
�[0006] It is desirable to provide a locking mechanism
for a pliers-�shaped tool whereby a controlled closing or
opening of the tool jaws can be achieved with a mecha-
nism that minimizes the risk of catching or nicking the
hands or gloves of an operator, and wherein the tool han-
dles and jaws can be adjusted or repositioned in a simple,
easy to use manner with one hand. It is also desirable to
provide a locking mechanism that limits the opening of
the tool handles and facilitates one-�handed use for all
applications of the tool.
�[0007] It is an object of the present invention to provide
a ratchet mechanism as defined in claim 1. Preferred
embodiments thereof are defined in dependent claims
2-13.
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�[0008] The present invention is also directed to a hand
tool as defined in claims 14 and 15.
�[0009] The toothed bar may be manufactured in any
number of ways including for example machining and/or
casting, and may be made from any number of materials.
The toothed bar further may be designed and configured
to prevent the handle portions of the tool from separating
unless an operator disengages the teeth from the pawl.
The teeth may be arranged as sawtooth serrations.
�[0010] In a further embodiment, the invention is a hand
held tool having a first extending member; a second ex-
tending member having an opening associated therewith
and a pawl. The hand held tool also has a working end
movable by relative movement of the extending mem-
bers, and a toothed bar having a first end pivotally con-
nected to the first extending member and a second end
adapted and configured to move through the opening in
the second extending member. The toothed bar has teeth
to engage the pawl to prevent undesirable relative move-
ment of the first and second extending members.
�[0011] Furthermore, the first and second extending
members may be moved relative to each other in both
directions by use of one hand of the operator. The toothed
bar of the hand held tool may have a longitudinal axis
between the first end and the second end, and the teeth
and pawl may be configured to have contact surfaces
that are substantially perpendicular to the longitudinal
axis of the toothed bar. The toothed bar may also be
curved.
�[0012] The first and second extending members of the
hand held tool may be designed and configured to pre-
vent the toothed bar from being disassociated from the
second extending member. In one embodiment, a stop
may further prevent the toothed bar from pivoting away
from the second extending member.
�[0013] Furthermore, the hand held tool may be provid-
ed with a catch on the toothed bar to prevent the toothed
bar from sliding through the opening. The opening may
have a U-�shape having an open back.
�[0014] The hand held tool may also have a biasing
member to urge the teeth into engagement with the pawl.
The biasing member that urges the teeth into engage-
ment with the pawl may be a leaf spring associated with
the first extending member. The leaf spring biases the
toothed bar to rotate about a pivotal connection on the
hand held tool. The biasing member may alternatively
engage the toothed bar and the second extending mem-
ber.
�[0015] The hand tool may be a surgical instrument,
and the ratchet mechanism may be designed and adapt-
ed for use with a surgical instrument.
�[0016] Preferred features of the present invention are
disclosed in the accompanying drawings, wherein similar
reference characters denote similar elements throughout
the several views, and wherein:�

Fig. 1 is a partially broken away side elevational view
illustrating a ratchet mechanism on a pliers- �shaped

tool;

Fig. 2 is a perspective view of the toothed bar of Fig.
1;

Fig. 3 is an exploded view of a toothed bar having
two shields;

Fig. 4 is a cut-�away detail showing the fixed pawl of
the ratchet mechanism of Fig. 1;

Fig. 5 is a partial top plan view of the pawl and the
tool handle opening through which the toothed bar
of Fig. 1 slides;

Fig. 6 is a cross- �sectional detail showing contact be-
tween the pawl and the teeth of the toothed bar;

Fig. 7 is a perspective view of an embodiment of a
toothed bar that has one shield;

Fig. 8 is an exploded view of a toothed bar having
one shield;

Fig. 9 is a partial top plan view of the tool handle
opening showing a slotted pawl that engages the
toothed bar of Fig. 6;

Fig. 10 is a cross-�sectional detail of a toothed bar
having one shield, showing tapered teeth;

Fig. 11 is a perspective view of an embodiment of a
toothed bar that has three shields; and

Fig. 12 is a partial side elevational view of an em-
bodiment of the invention that has a detachable
toothed bar.

�[0017] Fig. 1 illustrates a standard pliers-�shaped tool
with a ratchet mechanism 10 For purposes of the present
discussion, the pliers-�shaped tool 12 is described as hav-
ing two lever arms 14 and 16 which intersect at and rotate
or pivot about a pivot point 18. Two ends of the arms form
handles 20 and 22 which an operator can separate or
squeeze together. The other two ends form jaws 24, 26
or working ends which are opened and closed in re-
sponse to movement of handles 20, 22. Handles 20, 22
may have grips 21 formed or placed thereon to assist in
gripping the handles. One form of grips, illustrated in Fig.
1, are grooves 23 formed in the handle along its length.
Tool 12 may further have a spring 28 or other mechanism
for urging handles 20 and 22 toward or away from each
other. In general, the tool upon which the ratchet mech-
anism is mounted has two elongate handles and has jaws
that move together or apart when the handles are
squeezed together. The movement of the jaws may be
scissors- �like, vise-�like or otherwise. Tools such as those
generally described above are exemplified in, for exam-
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ple, U.S. Patent Nos. 5,297,538; 5,176,702; 4,602,535;
3,470,872; 3,039,337; and 1,158,345.
�[0018] As used in the present discussion, the term "dis-
tal" or the like refers to the end or direction toward the
jaws of the pliers-�shaped tool. Conversely, the term
"proximal" or the like refers to the end or direction that is
located or positioned furthest from the jaws, i.e., the ends
toward the handles.
�[0019] Fig. 1 illustrates an embodiment of the safety
ratchet mechanism 10 which includes a toothed bar 30
having one end 32 that is pivotally connected to a handle
20 of the pliers-�shaped tool at pivot point 34. In this em-
bodiment, handle 20 has knuckles 25, 27 (not shown)
having holes 29, 31 (not shown), respectively, formed
therein. End 32 of the toothed bar is formed with an ap-
erture 33, shown in Fig. 2. End 32 is positioned between
knuckles 25, 27, and aperture 33 is aligned with holes
29, 31. A rod 35 is inserted through holes 29, 31 and
aperture 33 to attach the toothed bar 30 to handle 20.
Preferably, rod 35 is designed so that it cannot be re-
moved by a user during use of the tool.
�[0020] Preferably, the opposite end 36 of bar 30 ex-
tends toward second handle 22 and through an opening
38 also in second handle 22 of the tool. Opening 38 may
also be adjacent to the handle such as along its side or
at the end of the handle. Opening 38 contains bar 30 and
is sized to allow bar 30 to slide therethrough. To prevent
toothed bar 30 from sliding out of opening 38 when the
handles are spread apart, bar 30 is preferably provided
with a catch 40 near end 36. Preferably, the catch 40 is
formed as a pin 39 extending crosswise through bar 30
near end 36. Catch 40 has a length that is greater than
the width of opening 38. Thus, catch 40 prevents bar 30
from sliding out by abutting against handle 22 when han-
dles 20 and 22 are spread apart. Catch 40 prevents ex-
cessive opening of the jaws and/or handles of the tool.
The catch 40 described herein should not be viewed as
limiting the invention since other ways of preventing with-
drawal of the toothed bar from an opening may be incor-
porated, such as, for example, an end member 41 (shown
in Fig. 7).
�[0021] Teeth 42 are recessed in a channel 50 formed
by shields 44 and 48 such that the free ends or edges
52 of teeth 42 are recessed below the edges 54 and 56
of shields 44 and 48, respectively. The teeth 42 of ratchet
mechanism 10 engage a fixed pawl 58 that is formed on
handle 22 and that extends into opening 38 in handle 22.
Pawl 58 is illustrated in a partial cut-�away side view of
handle 22 in Fig. 4 and in a partial plan view of handle
22 in Fig. 5. Preferably, fixed pawl 58 extends proximally
into the opening 38 through which the toothed bar 30
moves, and teeth 42 point distally toward the pawl. Teeth
42 engage the fixed pawl 58 to lock the tool in a desired
position against the recoil of a mechanism such as spring
28 which biases the handles of the tool either together
or apart. The shields 44 and 48 straddle the pawl 58
without interfering with the ratcheting function of the teeth
and pawl.

�[0022] The teeth and fixed pawl of the ratchet mecha-
nism may have any geometry that serves to perform the
ratcheting function, i.e., the shapes of the teeth and pawl
must be such that the teeth are able to slide or ratchet
past the pawl in one direction typically when the tool han-
dles are simply squeezed together, but not in the other
direction without applying a force to disengage the teeth.
In other words, the surfaces of the pawl and teeth slide
past one another in one direction but catch and lock when
moved in the other direction. Preferably, the teeth and
pawl have corresponding sawtooth serrations or profiles,
as illustrated in Figs. 2, 3, 4 and 6. When a tooth having
a sawtooth profile engages a sawtooth-�shaped pawl and
the tool handles are locked, the contact surfaces 55 be-
tween the tooth and the pawl are perpendicular to the
longitudinal axis 57 of the toothed bar 30, as illustrated
in Fig. 6. When the contact surfaces are substantially
perpendicular to the longitudinal axis 57, the pawl and
ratchet can be disengaged without the operator squeez-
ing the handles 20, 22 together to unlock the surfaces.
The sloped portions of the sawtooth profiles enable the
surfaces of the pawl and the teeth to slide over each other
in a manner typical of ratchets. Thus, the graduated open-
ing and closing of the jaws and/or handles of the tool are
obtained.
�[0023] The size and depth of the pawl and tooth profiles
affect the step size of the graduated movement, and thus
by controlling the length of the teeth along the longitudinal
axis the step size of the graduated movement can be
controlled. Further, in this manner, the size of the teeth
along the length of the bar can be varied to control the
step size. For example, the length of the teeth at one end
of the bar can be made large while they are made small
at the other end so that fine graduated movement can
be utilized as the jaws approach the closed position.
�[0024] A biasing spring 60 exerts a force against the
pivotable end 32 of bar 30, thereby biasing bar 30 so that
teeth 42 engage fixed pawl 58. Biasing spring 60 is ex-
emplified in Fig. 1 by a curved leaf spring which is at-
tached to tool handle 20 and which presses against piv-
otable end 32 of toothed bar 30. Although a leaf spring
has been shown, it will be evident to those of ordinary
skill in this field that other configurations can be used to
bias the teeth 42 against fixed pawl 58. In addition, bias-
ing spring 60 may be configured as an extension of tool
spring 28 rather than as a separate element as illustrated
in Fig. 1. Alternatively, biasing spring 60 may be posi-
tioned on tool handle 22 to urge the teeth 42 of bar 30
toward fixed pawl 58.
�[0025] Because toothed bar 30 is biased toward fixed
pawl 58, an external force such as that exerted by an
operator’s fingers is needed to disengage teeth 42 from
pawl 58. When the toothed bar is disengaged in this man-
ner, it may be preferable to limit the range of motion of
the end 36 of the bar. Accordingly, a preferred embodi-
ment of the ratchet mechanism provides a stop 62 on
handle 22 to prevent the end 36 of toothed bar 30 from
being pushed more than a short distance away from pawl
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58. Stop 62 is located a sufficient distance away from
fixed pawl 58 to ensure that teeth 42 can be disengaged
from the pawl throughout the range of travel of handles
20 and 22. Additionally, the movement of the bar 30 is
restricted by catch 40, which prevents the tool handles
from separating more than a predetermined distance,
which is limited by the length of the toothed bar and the
position of catch 40 on the bar. Catch 40 and stop 62
limit the range of motion of the toothed bar and the tool
handles and assist in permitting one-�handed use of the
tool. Unlike some prior ratchet tool mechanisms, the sec-
ond end of the tool bar 30 remains associated with the
handle and in an operable position.
�[0026] Although stop 62 is illustrated in Figs. 1, 4 and
5 as a pin, this embodiment should not be viewed as a
limiting example. Opening 38, for instance, is illustrated
in Fig. 5 as a U- �shaped opening at the proximal end 64
of handle 22, wherein pin 62 is inserted through holes
66, 68 formed in extended members 70, 72, respectively,
to close up the open proximal end of the U-�shaped open-
ing and retain toothed bar 30 in association with handle
22 (see Fig. 5). Alternatively, opening 38 may be a cut-
out through-�opening in handle 22, wherein the proximal
edge of the through- �opening forms a stop for limiting the
travel of toothed bar 30 in the proximal direction.
�[0027] Another embodiment of the ratchet mechanism
omits opening 38 altogether. In this embodiment, the
pawl extends in a proximal direction from the proximal
end of one tool handle, and end 36 of the toothed bar 30
is unconstrained except for the biasing force urging it
distally toward the pawl. Stop 62 and catch 40 are not
used in this embodiment, and the end 36 of the toothed
bar 30 may be disengaged entirely from the tool handle
which has the pawl.
�[0028] Additionally, the teeth of the toothed bar are not
required to point in the distal direction. The bar may be
oriented such that the teeth point in the proximal direction,
and the pawl points distally toward them. Alternatively,
the teeth and pawl may be oriented in some direction
other than distal and proximal. Furthermore, the overall
shape of the toothed bar is not required to be rectilinear,
as illustrated, but may be curvilinear with, for example,
teeth extending outward from a curved portion of the bar
and with curved shields extending farther outward than
the free ends or edges of the teeth.
�[0029] The ratchet mechanism comprises bar 130 with
one shield 115 extending longitudinally between two sets
of teeth 117 and 119, as illustrated in Fig. 7 and in Fig.
8. Shield 115 has an edge 121 that extends laterally out-
ward from bar 130 beyond edges 123 and 125 of sets of
teeth 117 and 119, respectively. For this embodiment,
the pawl 158 is formed with a slot through its middle por-
tion to allow shield 115 to slide through without interfering
with the ratcheting function of the pawl and teeth, as il-
lustrated in the partial top plan view of Fig. 9. Alternative-
ly, the pawl may be formed of two prongs that are appro-
priately spaced apart for engaging teeth 117 and 119
without interfering with shield 115. Preferably, the ex-

posed sides 145 and 147 of the teeth are rounded and/or
tapered at lateral sides 146, 148 toward shield 115 to
prevent an operator’s hands or gloves from coming into
contact with any sharp corners of the teeth which could
cut the operator’s hands or gloves, as illustrated in a
cross-�sectional view of toothed bar 130 in Fig. 10. In all
other respects, this embodiment is substantially as de-
scribed hereinabove.
�[0030] The toothed bar has two sets of teeth with a
shield extending therebetween, and two more shields
144 and 148 on the outer flanks of the two sets of teeth,
as illustrated in Fig. 11. For this embodiment, the pawl
is suitably slotted, notched, or formed with prongs to en-
gage the two rows of teeth to allow the shields to slide
through without interfering with the ratcheting function of
the pawl and teeth.
�[0031] In a further embodiment, the toothed bar is de-
tachable from the pliers-�shaped tool or hand held tool.
The toothed bar is pivotally connected at one end 32 to
a handle 120 of the pliers-�shaped tool or hand tool at
pivot point 134, as shown in Fig. 12. End 32 of the toothed
30 bar preferably has an aperture 33, as illustrated in Fig.
2, with a rod 35 inserted through the aperture 33. The
ends of rod 35 protrude from the aperture 33 on both
sides of toothed bar 30. Handle 120 has clips 125 and
127 (not shown) having open slots 129 and 131 (not
shown). The toothed bar 30 is clipped to the handle 120
by inserting the end 32 of bar 30 between clips 125 and
127 and snapping the ends of rod 35 into the slots 129
and 131. As illustrated in Fig. 12, the end 32 of toothed
bar 30 fits between clips 125 and 127 and pivots at pivot
point 134. Also, in the embodiment illustrated in Fig. 12,
end 32 of bar 30 remains clipped at pivot point 134 due
to a force exerted by biasing spring 60 against the end
32 of the bar 30. It will be readily apparent to those of
ordinary skill in the art that there are other ways of piv-
otally attaching the toothed bar to the tool handle to allow
the operator to remove or detach the toothed bar from
the tool.
�[0032] It should be readily apparent to those of ordinary
skill in this field that the ratchet mechanism may be
mounted on a variety of pliers-�shaped tools. The hand
tool illustrated in Fig. 1 is a surgical forceps which func-
tions as a compressor. That is, the jaws of the tool nor-
mally are biased open or apart, and when the tool handles
are squeezed together, the jaws of the tool come togeth-
er. The ratchet mechanism may also be mounted on pli-
ers- �shaped tools that function as distractors or retractors,
i.e., their jaws move apart from each other when the op-
erator squeezes the handles. Often, retractors have scis-
sor-�like handles. Thus, when the ratchet mechanism is
mounted on a retractor, the mechanism is preferably lo-
cated on the lever arms between the scissor-�like handles
and the pivot point of the tool handles.
�[0033] In the preferred surgical embodiment, the in-
vention is preferably fabricated of a suitably hard material
such as a metal and is preferably made of stainless steel.
Preferably the shield or shields are pinned or welded to
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the toothed bar. In an embodiment comprising two
shields, for example, two plates or shields may be pinned
or welded to opposite edges of the bar. Fig. 3, for exam-
ple, is an exploded view of an embodiment of the inven-
tion having shields 44 and 48 that may be pinned or weld-
ed to bar 30. Because the plates extend from the bar
beyond the free ends of the teeth, the row of teeth 42 is
recessed between and sandwiched between the two
shields or plates. The resulting width of the bar must be
sufficiently narrow to slide easily through the opening in
the tool handle. In an embodiment comprising two par-
allel rows of teeth with one shield extending therebe-
tween, a bar with a single row of teeth may be formed
first; a narrow slot is then formed along the longitudinal
centerline of the teeth, and the shield is inserted in the
slot and pinned or welded in place. Fig. 8 is an exploded
view of a bar 130 having a slot 149 through which shield
115 is inserted.
�[0034] Alternatively, the toothed bar, the row or rows
of teeth and the shield or shields, may be cast or forged
as a single piece. One method of forming the toothed bar
is to machine it with recessed teeth as a monobloc, pref-
erably using electro-�discharge machining (EDM) accord-
ing to methods known by those of ordinary skill in this
field. The toothed bar may also be machined from a single
block of metal using machine tools which are either man-
ually controlled or computerized, numerically-�controlled
(CNC).
�[0035] In operation, the inventive safety ratchet mech-
anism enables the operator to obtain a graduated open-
ing or closing of the working end of the pliers-�shaped
tool. When the operator squeezes the handles of the tool
together, the squeezing force overcomes the force of the
biasing spring that biases the toothed bar toward the fixed
pawl; thus, the bar slides over the pawl. As soon as the
operator reduces the squeezing force, the pawl engages
a ratchet tooth and locks the handles at the desired po-
sition. To unlock the handles, the operator preferably us-
es finger pressure to push the toothed bar from the pawl
without needing to squeeze the handles together. When
the teeth and pawl have sawtooth profiles, as discussed
hereinabove, it is not necessary for the operator to
squeeze the handles together to disengage the ratchet
teeth from the pawl.
�[0036] Alternatively, the teeth and pawl may be angled,
if desired, using a profile that is different from a sawtooth
shape. Thus, in some embodiments, to unlock the han-
dles, the operator typically must squeeze the handles
together slightly to release the pawl from the teeth and
use finger pressure to push the toothed bar away from
the pawl.
�[0037] The scope of the present invention is in the ap-
pended claims.

Claims

1. A ratchet mechanism for preventing undesired rela-

tive movement of two handle portions of a hand tool
comprising: �

a toothed bar (30; 130) having a first end adapt-
ed and configured to be pivotally connected to
at least one handle portion and a second end
adapted and configured to move relative to the
other handle portion when the handle portions
undergo relative movement, the toothed bar (30;
130) having a plurality of teeth (42;�117; �119) de-
signed and configured to interact with a pawl on
the hand tool, the teeth further having free ends
characterised in that at least one shield mem-
ber (115) having at least a portion which extends
beyond the free ends of the teeth;
the plurality of teeth (42; �117; �119) comprises two
rows of teeth; and
the at least one shield member (115) is located
between said two rows of teeth.

2. The ratchet mechanism according to claim 1 wherein
the other handle portion has an opening (38) and the
toothed bar (30; 130) slides through said opening
(38).

3. The ratchet mechanism according to claim 2 wherein
the toothed bar (30;�130) comprises a catch (40) to
prevent the toothed bar (30;�130) from sliding through
the opening (38).

4. The ratchet mechanism according to claim 1 wherein
the toothed bar (30; 130) has two shield members
(44;�48;�144; �148).

5. The ratchet mechanism according to claim 1, further
comprising two additional shield members, wherein
the two rows of teeth are located between the two
additional shield members.

6. The ratchet mechanism according to claim 1 wherein
the first end of the toothed bar (30; �130) is detachable
from the at least one handle portion.

7. The ratchet mechanism according to claim 1 wherein
the toothed bar (30;�130) is machined.

8. The ratchet mechanism according to claim 3 wherein
the first end of the toothed bar (30;�130) is designed
and configured to receive a biasing force to pivot the
toothed bar (30;�130) into engagement with the pawl.

9. The ratchet mechanism according to claim 8 wherein
the first end of the toothed bar (30; 130) is designed
and configured to interact with a free end of a leaf
spring mounted to the handle portion of the hand tool.

10. The ratchet mechanism according to claim 1 de-
signed and adapted for use with a surgical instru-
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ment.

11. The ratchet mechanism according to claim 1 wherein
the toothed bar (30;�130) is designed and configured
to prevent the handle portions from separating un-
less the operator disengages the teeth (42;�117; �119)
from the pawl.

12. The ratchet mechanism according to claim 1 wherein
the teeth (42;�117; �119) are arranged as sawtooth ser-
rations.

13. The ratchet mechanism according to claim 1 wherein
the two rows of teeth (42; �117; �119) have two exposed
lateral edges, said exposed lateral edges being ta-
pered toward the at least one shield member.

14. A hand tool comprising a ratchet mechanism accord-
ing to one of the claims 1 to 13 in a hand tool, said
hand tool comprising: �

A) first and second handle portions, the second
handle portion having a pawl associated there-
with;
B) said toothed bar (30; �130) comprising first and
second terminal ends; and wherein
C) the toothed bar (30; 130) is pivotally attached
at its first terminal end to the first handle portion.

15. The hand tool according to claim 15 wherein the sec-
ond handle portion has a stop (62) to prevent the
toothed bar (30; 130) from pivoting away from the
pawl.

Patentansprüche

1. Ein Ratschenmechanismus zum Verhindern einer
unerwünschten Relativbewegung zweier Griffteile
eines Handwerkzeugs, umfassend:�

eine Zahnstange (30; �130) mit einem für eine
Drehverbindung an mindestens einem Griffteil
angepassten und gestalteten ersten Ende und
einem für eine Relativbewegung zum anderen
Griffteil angepassten und gestalteten zweiten
Ende, wenn die Griffteile einer Relativbewegung
erfahren, wobei die Zahnstange (30;�130) eine
Vielzahl Zähne (42;�117; �119) aufweist, die für ein
Zusammenwirken mit einer Sperrklinke am
Handwerkzeug entworfen und gestaltet sind
und die Zähne im weiteren freie Enden aufwei-
sen, dadurch gekennzeichnet, dass sie min-
destens ein Schutzelement (115) mit minde-
stens einem über die freien Enden der Zähne
hinausragenden Teil aufweist; die Vielzahl der
Zähne (42;�117; �119) zwei Zahnreihen umfasst;
und der mindestens eine Schutzteil (115) zwi-

schen diesen zwei Zahnreihen gelegen ist.

2. Ratschenmechanismus nach Anspruch 1, dadurch
gekennzeichnet, dass der andere Griffteil eine Öff-
nung (38) aufweist und die Zahnstange (30;�130)
durch diese Öffnung (38) gleitet.

3. Ratschenmechanismus nach Anspruch 2, dadurch
gekennzeichnet, dass die Zahnstange (30; 130)
eine Sperre (40) umfasst, um die Zahnstange (30;
130) an einem Durchgleiten durch die Öffnung (38)
zu hindern.

4. Ratschenmechanismus nach Anspruch 1, dadurch
gekennzeichnet, dass die Zahnstange (30;�130)
zwei Schutzelemente (44;�48; �144; �148) aufweist.

5. Ratschenmechanismus nach Anspruch 1, dadurch
gekennzeichnet, dass der Ratschenmechanismus
weiterhin zwei zusätzliche Schutzelemente umfasst,
wobei die zwei Zahnreihen zwischen den zwei zu-
sätzlichen Schutzelementen gelegen sind.

6. Ratschenmechanismus nach Anspruch 1, dadurch
gekennzeichnet, dass das erste Ende der Zahn-
stange (30;�130) von dem mindestens einen Griffteil
abnehmbar ist.

7. Ratschenmechanismus nach Anspruch 1, dadurch
gekennzeichnet, dass die Zahnstange (30;�130)
maschinell bearbeitet ist.

8. Ratschenmechanismus nach ß Anspruch 3, da-
durch gekennzeichnet, dass das erste Ende der
Zahnstange (30; �130) für die Aufnahme einer Ver-
schiebungskraft entworfen und ausgestaltet ist, um
die Zahnstange (30; �130) zu einem Eingriff mit der
Klinke zu drehen.

9. Ratschenmechanismus nach Anspruch 8, dadurch
gekennzeichnet, dass das erste Ende der Zahn-
stange (30;�130) für ein Zusammenwirken mit einem
freien Ende einer auf dem Griffteil des Handwerk-
zeugs montierten Blattfeder entworfen und ausge-
staltet ist.

10. Ratschenmechanismus nach Anspruch 1, dadurch
gekennzeichnet, dass der Ratschenmechanismus
für eine Verwendung mit einem chirurgischen Instru-
ment entworfen und angepasst ist.

11. Ratschenmechanismus nach Anspruch 1, dadurch
gekennzeichnet, dass die Zahnstange (30;�130) so
entworfen und ausgestaltet ist, um die Griffteile an
einem Auseinanderspreizen zu hindern, außer wenn
der Benützer die Zähne (42; �117;�119) aus der Klinke
ausrastet.
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12. Ratschenmechanismus nach Anspruch 1, dadurch
gekennzeichnet, dass die Zähne (42; �117; �119) mit
sägezahnförmigen Profilen ausgeführt sind.

13. Ratschenmechanismus nach Anspruch 1, dadurch
gekennzeichnet, dass die zwei Zahnreihen (42;
117; �119) zwei freie Seitenkanten aufweisen, und
diese freien Seitenkanten sich gegen mindestens
ein Schutzelement hin verjüngen.

14. Ein Handwerkzeug umfassend einen Ratschenme-
chanismus nach einem der Ansprüche von 1 bis 13,
wobei das genannte Handwerkzeug folgendes um-
fasst: �

A) einen ersten und zweiten Griffteil, wobei eine
Sperrklinke mit dem zweiten Griffteil verbunden
ist;
B) eine Zahnstange (30;�130), die ein erstes und
zweites Ende umfasst, und wobei
C) die Zahnstange (30;�130) an ihrem ersten En-
de drehbar mit dem ersten Griffteil verbunden
ist.

15. Handwerkzeug nach Anspruch 14, dadurch ge-
kennzeichnet, dass der zweite Griffteil einen An-
schlag (62) aufweist, um die Zahnstange (30;�130)
an einer Drehung von der Klinke weg zu hindern.

Revendications

1. Mécanisme à rochet pour empêcher le déplacement
indésirable de deux parties de poignée, l’une par rap-
port à l’autre, d’un outil à main, comprenant : �

une barre dentée (30 ; 130) comportant une pre-
mière extrémité adaptée et configurée pour être
raccordée à pivotement à au moins une partie
de poignée et une seconde extrémité adaptée
et configurée pour se déplacer par rapport à
l’autre partie de poignée lorsque les parties de
la poignée subissent un déplacement relatif, la
barre dentée (30 ; 130) comportant une pluralité
de dents (42 ; 117 ; 119) conçues et configurées
pour interagir avec un cliquet placé sur l’outil à
main, les dents présentant, de plus, des extré-
mités libres,

caractérisé en ce qu’ au moins un élément de pro-
tection (115) comporte au moins une partie qui
s’étend au-�delà des extrémités libres des dents ;�

en ce que la pluralité de dents (42 ; 117 ; 119)
comporte deux rangées de dents ; et
en ce que, au moins, un élément de protection
(115) est placé entre les deux dites rangées de
dents.

2. Mécanisme à rochet selon la revendication 1, dans
lequel l’autre partie de poignée possède une ouver-
ture (38) et dans lequel la barre dentée (30 ; 130)
coulisse à travers ladite ouverture (38).

3. Mécanisme à rochet selon la revendication 2 dans
lequel la barre dentée (30 ; 130) comporte un butoir
(40) pour empêcher la barre dentée (30 ; 130) de
coulisser à travers l’ouverture (38).

4. Mécanisme à rochet selon la revendication 1 dans
lequel la barre dentée (30 ; 130) possède deux élé-
ments de protection (44 ; 48 ; 144 ; 148).

5. Mécanisme à rochet selon la revendication 1 com-
prenant, de plus, deux éléments de protection sup-
plémentaires, dans lequel les deux rangées de dents
sont placées entre les deux éléments de protection
supplémentaires.

6. Mécanisme à rochet selon la revendication 1 dans
lequel la première extrémité de la barre dentée (30 ;
130) peut être détachée d’une partie au moins de la
poignée.

7. Mécanisme à rochet selon la revendication 1 dans
lequel la barre dentée (30 ; 130) est usinée.

8. Mécanisme à rochet selon la revendication 3 dans
lequel la première extrémité de la barre dentée (30 ;
130) est conçue et configurée pour recevoir une for-
ce de rappel pour faire pivoter la barre dentée (30 ;
130) en engagement avec le cliquet.

9. Mécanisme à rochet selon la revendication 8 dans
lequel la première extrémité de la barre dentée (30 ;
130) est conçue et configurée pour interagir avec
une extrémité libre d’un ressort à lame monté sur la
partie de poignée de l’outil à main.

10. Mécanisme à rochet selon la revendication 1 conçu
et adapté pour être utilisé avec un instrument chirur-
gical.

11. Mécanisme à rochet selon la revendication 1 dans
lequel la barre dentée (30 ; 130) est conçue et con-
figurée pour empêcher les parties de poignée de se
séparer à moins que l’opérateur ne désengage les
dents (42 ; 117 ; 119) du cliquet.

12. Mécanisme à rochet selon la revendication 1 dans
lequel les dents (42 ; 117 ; 119) sont disposées com-
me des dentelures en dents de scie.

13. Mécanisme à rochet selon la revendication 1 dans
lequel les deux rangées de dents (42 ; 117 ; 119)
comportent deux bordures latérales exposées, les-
dites bordures latérales exposées étant évasées
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vers l’élément (les éléments) de protection.

14. Outil à main comprenant un mécanisme à rochet se-
lon l’une des revendications 1 à 13 dans un outil à
main, ledit outil à main comportant :�

A) des première et seconde parties de poignée,
la seconde partie de poignée ayant un cliquet
associé à elle ;
B) ladite barre dentée (30 ; 130) comprenant des
première et seconde extrémités terminales ; et
dans lequel
C) la barre dentée (30 ; 130) est fixée de façon
à pivoter au niveau de sa première extrémité
terminale à la première partie de poignée.

15. Outil à main selon la revendication 15 dans lequel
la seconde partie de poignée comporte une partie
d’arrêt (62) pour empêcher la barre dentée (30 ; 130)
de pivoter à distance du cliquet.
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